General Information
All reactions were performed in a nitrogen-filled glovebox (Nexus II from Vacuum Atmospheres). Column chromatography was performed using a Biotage Iso-1SV flash purification system with silica gel from Agela Technologies Inc. (60Å, 40-60 µm, 230-400 mesh) or activated alumina purchased from Sigma Aldrich (CAS# 344-28-1).
1 H-and 13 C-NMR spectra were recorded on a Bruker AV-300 or AV-500 spectrometer. 1 H NMR chemical shifts (δ) are reported in parts per million (ppm) downfield of TMS and are referenced relative to the residual solvent peak (CDCl3 (7.26 ppm), C6D6 (7.16 ppm), or CD2Cl2 (5.32 ppm)). 13 C chemical shifts are reported in parts per million downfield of TMS and are referenced to the carbon resonance of the solvent (CDCl3: δ 77.2 ppm, C6D6: δ 128.1 ppm, CD2Cl2: δ 54.0 ppm). Data are represented as follows: chemical shift, multiplicity (s = singlet, bs = broad singlet, d = doublet, t = triplet, q = quartet, p = pentet, h = heptet m = multiplet), integration, and coupling constants in Hertz (Hz). Mass spectra were collected on a JEOL HX-110 Mass Spectrometer, a Bruker Esquire 1100 Liquid Chromatograph -Ion Trap Mass Spectrometer, or a Hewlett Packard 5971A gas chromatograph Mass Spectrometer. GC analysis was performed on a Shimadzu GC-2010 instrument with a flame ionization detector and a SHRXI-5MS column (15 m, 0.25 mm inner diameter, 0.25 µm film thickness). The following temperature program was used: 2 min @ 60 °C, 13 °C/min to 160 °C, 30 °C/min to 250 °C, 5.5 min @ 250 °C. Infrared (IR) spectra were recorded on a Perkin Elmer Spectrum RX I spectrometer. IR peak absorbencies are represented as follows: s = strong, m = medium, w = weak, br = broad.
Materials: DriSolv™ DMF (EMD Millipore) was stored over activated 3Å molecular sieves in the glovebox and used without any further purification. Deuterated solvents were purchased from Cambridge Isotope Laboratories, Inc. Common commercial reagents such as triphenylsilane, sodium tert-butoxide, potassium trimethylsilanoate, palladium(II) acetate, and copper (II) fluoride were purchased from Sigma-Aldrich Co., VWR International, LLC., TCI America, Gelest, or STREM Chemicals, Inc and was used without further purification.
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Reaction Development
Procedure A (General procedure used in experiments shown in Table 1 , entries 2 and 3): In a glovebox, a dram vial was charged with a stir bar, sodium t-butoxide (24.0 mg, 0.25 mmol, 5.0 equiv), triphenylsilane (52.1 mg, 0.20 mmol, 4.0 equiv), trifluoromethyl arene 1 (11.8 mg, 0.05 mmol, 1.0 equiv), and internal standard (dodecane, 4.3 mg, 0.025 mmol, 0.05 equiv). 500 µL of DMF was added and reaction was allowed to stir at 25 ο C for 5 minutes. SIPrCuCl (when applicable, 0.2 mg, 0.001 mmol, 0.01 equiv from a 0.1 M stock solution) and palladium(II) acetate (when applicable, 0.1 mg, 0.001 mmol, 0.01 equiv. from a 0.1 M stock solution) was then deposited into a separate vial and diluted to a total volume of 500 µL with DMF and transferred into the reaction vessel. The reaction vessel was then sealed and temperature was elevated and maintained at 45 °C until full conversion of substrate was observed by GC analysis. When conversion of starting substrate was observed to have stopped or was completed, the temperature was increased to 60 ο C and the progress of the reaction was monitored using GC analysis. 
Procedure B (General procedure used in experiments shown in
Reaction Time Course
Procedure A (as described in the Reaction Development Section) was used to set up the experiment shown in Figure S1 . Reaction progress was monitored by taking aliquots for GC analysis every hour. Procedure B (from Reaction Development Section) was used to set up the experiment shown in Figure S2 . Reaction progress was monitored by taking aliquots for GC analysis. 1680 µL DMF. After allowing the mixture to stir vigorously at 45 °C for 2 minutes, triphenylsilane (520.8 mg dissolved in 3000 µL of solvent, 0.20 mmol, 4.0 equiv) was added slowly (due to evolution of gas) to the stirring reaction mixture. The reaction vessel was then sealed and temperature was maintained at 45 °C until full conversion of substrate was observed by 19 F NMR analysis. Pressure builds up over time in the reaction vessel, and it was necessary to vent the vessel intermittently during the substrate conversion phase. Temperature was maintained at 45 °C until full conversion of substrate was observed. At this point, the reaction mixture was loaded directly onto a 100 g silica column and flushed with 0-35% diethyl ether in hexanes. GC analysis was used to determine the fractions that contained Intermediate X. Concentrated combined fractions down until 2 mL of solvent remained.
Synthesis of 2, 4-Dinitrophenylhydrazine (2, 4-DNP) derivative of Intermediate X.
To the 2 mL solution of intermediate X obtained after the column chromatography (see above) in a scintillation vial, was added 3 mL of freshly prepared 2, 4-DNP solution. 5 mL of benzene was then layered over the reaction mixture and allowed to sit overnight. The resulting orange crystals were collected via Buchner funnel filtration and washed with small portions of cold benzene. The final product was then dried under reduced pressure. A total of 37,909 (merged) reflections were collected covering the indices, h = -28 to 28, k = -7 to 7, l = -29 to 29. 3,300 reflections were symmetry independent and the Rint = 0.141 indicated that the data was less than average quality (average quality 0.07). Indexing and unit cell refinement indicated an orthorhombic lattice. The space group was found to be P b c a (No.61).
The data was integrated and scaled using SAINT, SADABS within the APEX2 software package by Bruker. Solution by direct methods (SHELXS 2 , SIR97 3 ) produced a complete heavy atom phasing model consistent with the proposed structure. The structure was completed by difference Fourier synthesis with SHELXL97. 4 , 5 Scattering factors are from Waasmair and Kirfel. 6 Hydrogen atoms were placed in geometrically idealised positions and constrained to ride on their parent atoms with C---H distances in the range 0.95-1.00 Angstrom. Isotropic thermal parameters Ueq were fixed such that they were 1.2Ueq of their parent atom Ueq for CH's and 1.5Ueq of their parent atom Ueq in case of methyl groups. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares.
A close bond distance between O4 and itself related through symmetry of 2.60 Å is noticed. This is due to hydrogen bond interactions with the hydrogen of N3. 2 equiv) and DMF was added to obtain a reaction volume of 2 mL. The resulting mixture was stirred at 45 ο C until homogenized, and palladium acetate (3.4 mg, 0.015 mmol, 0.03 equiv) was added. After allowing the resulting mixture to stir vigorously at 45 °C for an additional 10 minutes, triphenylsilane (651 mg, 2.5 mmol, 5.0 equiv) dissolved in 3 mL of DMF was added slowly (evolution of a gas). Pressure builds over time in the reaction vessel, and it was necessary to vent the vessel intermittently during the substrate conversion phase. Temperature was maintained at 45 °C until full conversion of substrate was observed by 19 F NMR. When conversion of starting substrate was completed, t-BuOH (74.1mg, 2.0 equiv 1.0 mmol) was added. Reaction mixture was placed at 60 ο C and progress of the reaction was monitored using GC analysis. When full conversion of the intermediate was observed, the reaction mixture was passed through a pad of silica gel using EtOAc as an eluent. The crude mixture was concentrated under reduced pressure and purified by column chromatography using silica gel. [4-(difluoromethyl)phenyl]-2H-1,3-benzodioxole (8) : Isolated as a white solid (mp 77-79 °C).
Characterization Data for Difluoromethylarene Products
1-[4-(difluoromethyl)phenyl]-4-methylbenzene (3):
5-
1 H NMR (500 MHz, CD2Cl2) δ 7.7 -7.4 (m, 4H), 7.2 -7.0 (m, 2H), 6.9 -6.9 (m, 1H), 6.7 (t, J = 56.5 Hz, 1H), 6.0 (s, 2H). 13 Syntheses of the following compounds were done according to a known literature procedure. Procedure B (as a described in the reaction development section) was used to set up deuterium labeling experiments shown in Figure S7 . A control experiment, figure S8 , was performed to eliminate the possibility that the deuterium incorporation was a result of the base induced H/D exchange after the formation of the product. The following procedure was used: In a glovebox, a dram vial was charged with a stir bar, sodium t-butoxide (24.0 mg, 0.25 mmol, 5.0 equiv.), difluoromethyl arene (10.9 mg, 0.05 mmol, 1.0 equiv.), t-BuOD (5.6 mg, 0.75 mmol, 1.5 equiv), and 500 µL of DMF. The reaction temperature was maintained at 60 ο C for 2 hours. At 2 hours, a 100 µL aliquot was diluted with 400 µL dry C6D6 and transferred into a J. Young tube for 19 F NMR analysis. To a one neck 100 mL round bottom flask was added the ketone substrate (3.7 g, 1.2 equiv, 20 mmol) and diluted with 40 mL of toluene (0.50 M). After cooling to 0 ο C, 1,3-propanediol (1.9 mL, 1.0 equiv, 16.7 mmol) and p-toluenesulfonic acid (0.16 g, 0.05 equiv, 0.83 mmol) was added and the reaction vessel was fitted with a dean-stark apparatus. Reaction mixture was heated to a reflux overnight. After completion of the reaction, the reaction mixture was filtered through a plug of deactivated silica gel (doped with triethylamine). Silica plug was eluted with 10% ethyl acetate in hexanes solvent mixture. The solvent was then removed under reduced pressure. Product purification by flash chromatography affords (3.6 g, 74%) pale yellow oil, which solidifies overtime into a translucent pale yellow solid. 
